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Introduction

40
The abomasal nematode parasite Haemonchus contortus causes major problems to 
Larval extraction from herbage
99
The method used in Experiment 2 to recover L3 from herbage was derived from 
101
Grass was cut using scissors at the base of the plant, as close to the soil as possible 102 without including soil or roots, and immediately wrapped in a square of woven cotton 103 muslin cloth, forming a loose ball, and the muslin secured with a clip. A 250 ml inverse 104 conical flask was filled with water until it reached about 1cm below the rim, a few drops 105 of detergent were added, and herbage samples were submerged in the water. After 106 standing for 12 hours, samples were removed and set aside, and the water decanted, 107 leaving about 10ml of water containing the sediment, including larvae and debris. This The efficiency of the above method was evaluated as follows. Herbage from un- recorded. The average value showed that rainfall was delivered at a rate of 1.4 mm/min,
136
and this was applied to estimates of rainfall requirements for larval migration. 
Experimental design
139
This study aimed to quantify the rate of L3 migration from faeces at a range of constant For each temperature treatment, the mean cumulative proportion of L3 that had left 
174
The hourly migration rate, , for each temperature was then calculated as follows:
Regression analysis was then used to estimate the relationship between migration rate 177 and temperature. were recovered and this compartment was ignored in the main experiment.
213
The main experiment followed the same method of the pilot and used the same included were glasshouse condition (cool or warm) and collection time (3 h and 6 h).
228
Recovery at 9 h was not analyzed because no additional L3 were recovered from 
Results
Experiment 1: Effect of temperature on the migration of H. contortus L3 from faeces
260
Migration rate was lowest at low and high temperatures, so a polynomial regression 261 model was fitted, which predicted maximum migration rate at 15 °C (Fig. 1) .
263
Experiment 2: Migration of larvae onto grass in baseline and warmed conditions 264
The proportion of H. contortus L3 recovered from grass using the modified
265
Baermann technique was 0.68 ± 0.14 (mean of 10 replicates ± standard deviation).
266
Results of the pilot study showed that almost all migration onto grass occurred between 267 0 h and 6 h after wetting by simulated rainfall (Fig. 2) , with no significant difference 268 between cool and warm glasshouses.
269
In the main experiment, FMC on the day of deposition was 64 % in both glasshouses 270 and increased to 69 % (cool house) and 68% (warm house) after rainfall, then decreased 271 gradually. Change in FMC in warm and cool glasshouses did not differ significantly 272 over the course of the experiment (Mann-Whitney U46 = 284.5, p = 0.947) (Fig. 3) .
273
There was no significant difference in L3 migration between warm and cool 
Discussion
299
The results presented provide first direct estimates on rates of H. contortus larval 300 migration from faeces and how this is affected by faecal drying, while also making In the glasshouses, temperature fluctuated with outdoor temperature, but remained 324 in a range favourable for larval migration. The average overall temperature difference 325 between the two glasshouses was 3.1 °C, which equates to moderate global climate 326 warming scenarios for temperate areas (Rose et al. 2016 ). Our working hypothesis 327 before the experiment was that hydrated faeces dry faster at high temperatures and the 328 window of opportunity for migration following wetting by a rainfall event will therefore 329 be shorter than at low temperatures. In fact, faecal drying rate was similar in both 330 greenhouses, with only 9 % FMC loss in the first 9 hours, and ambient temperature sometimes not (Crofton, 1948; Rose & Small, 1985) .
366
The experiments reported here used a laboratory-maintained strain of H. contortus Azam, D., Onyinye, M.U., Ashraf, S., Gamal, A. Abd-Allah., Morgan, E.R., 2012.
398
Temperature and the development and survival of infective Toxocara canis larvae. 
593
The solid line represents unity (i.e. the line of perfect prediction). 
597
There was a rain event between 28 and 44 hours; the amount of rain was not measured. 
